Density, speed of sound and viscosity have been measured for binary liquid mixture containing Ethyloleate+o-toludine over the entire composition range at temperatures 303.15, 308.15, 313.15 and 318.15 K and at atmospheric pressure. By using these values various parameters like adiabatic compressibility (β ad ), free volume (V f ), intermolecular free length (L f ), internal pressure (π) and their excess values have been calculated. The intermolecular interactions and structural effects are analyzed on the basis of the measured and derived properties.
INTRODUCTION
In the estimation of structural properties of molecules, the study of molecular interaction in liquid mixtures is of significant importance. Thermo-acoustic studies have been widely used to study the molecular interactions in liquid mixtures [1] . Since, acoustic parameters provide a better approaching into molecular environments in liquid mixtures, it seemed important to study molecular interactions which motivated the authors to carry out the present investigations in binary liquid mixtures of o-toludine with Ethyl (Z)-octadec-9-enoate also called Ethyloleate using ultrasonic technique. An attempt was made as a part of the doctoral research programme to find the interactions among the selected organic compounds in binary mixtures of Ethyl Oleate with aromatic amines. o-toludine is used as an intermediate in the manufacture of dyes. The esters are commonly used as solvents in the production of lacquers and other products and also as synthetic fruit flavorings in food industry [2] . Literature survey showed that no data on thermodynamic and transport properties of mixtures containing o-toludine with ester were reported. In this paper we report the ultrasonic speed, density and viscosity of Ethyl oleate with o-toludine over the entire range of composition at temperatures 303.15, 308.15, 313.15 and 318.15 K. From these experimental values various acoustical parameters and some of their excess values have been evaluated.
MATERIALS AND EXPERIMENTS
All the materials procured of Sigma-Aldrich AR grade and glassware used of Borosilicate make. Organic liquids Ethyl Oleate, o-toludine was AR grade procured from Sigma-Aldrich are used directly without purification. The densities and viscosities of the liquid compounds were measured with specific gravity bottle and Ostwald viscometer pre calibrated with 3D [3] water of Millipore to nearest mg/ml. The time taken for flow of viscous fluid in Ostwald viscosity meter is measured to a nearest 0.01 sec. Borosilicate glassware, Japan make Shimadzu electronic balance of sensitivity +0.001gm and constant temperature water bath of accuracy +0.1K were used while conducting the experiments. 2MHz ultrasonic interferometer model no. F-05 with least count of micrometer 0.001mm of Mittal Enterprises [4] was used for calculating velocities of sound waves and all the tests were conducted as per ASTM standard [5] procedures.
RESULTS AND DISCUSSION
The experimental values of density (ρ), viscosity (η) and speed of sound (u) for all the mixtures over the entire range of composition and at 303.15, 308.15, 313.15 and 318.15 K are presented in Table 1 The strength of the interaction between the component molecules increase, when excess values tend to become increasingly negative [6] . This also may be quantitatively interpreted in terms of closer approach of unlike molecules leading to reductions in compressibility and volume [7] . The excess free volume (V f E ), excess inter molecular free length(L f E ) and excess internal pressure(π E ) versus mole fraction (x 1 ) is plotted and is presented in Figure- II over the entire range of composition at different temperatures. In the present investigation, the excess free volume (V f E ) exhibit negative values over the entire range of composition at all temperatures studied clearly indicate the presence of strong interactions [8] between o-toludine and ethyl oleate. Further, the excess internal pressure (π E ) which is usually explained in terms of molecular interaction, whose negative excess values suggest that strong molecular interaction between the different molecules [9] .
CONCLUSIONS
From the data of ultrasonic speed, density and viscosity, various acoustical parameters and their excess values for the binary liquid mixture of o-toludine with Ethyloleate were measured at (303.15, 308.15, 313.15 and 318.15) K, it is obvious that there exist strong molecular interactions between Ethyloleate and o-toludine. The negative excess values of free volume and internal pressure concluded that there exists a strong interaction among the molecules.
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